The clinical, biochemical and histopathological findings of an infantile disease occurring in the C3H-H-2°strain of mice, which has similarities with Reye's syndrome in children, is described.
Recently we observed an infantile disease in C3H-H-2°mice which have been maintained as a nucleus for a breeding colony of inbred animals. The histological features found in affected mice are microvesicular fatty infiltration in the liver and other viscera. Similar histological changes in the liver have been reported as a Reye's-Iike syndrome in BALBI cByJ mice (Brownstein, Johnson, Smith, 1984) . However, unlike their findings, no antecedent viral infection was apparent in the syndrome reported here.
In the present paper we describe the genealogical occurrence of this disease and the histopathological changes and preliminary results of the biochemical examination of affected mice.
Occurrence of the disease C3H-H-2°mice were originally sent to the National Institute of Genetics, Mishima, from the Jackson Laboratory (Bar Harbor, USA). In January 1981 they were introduced into our animal colony. Since then individual breeding records have been kept and mice were strictly inbred by full sister-brother matings. The mice were fed CRF-l mouse pellets (Charles River Japan Inc., Atsugi, Kanagawa) and allowed tap water ad libitum. They were housed in a barrier-maintained room at a temperature of 22 ± 2°C and a relative humidity of 55% ± 10% with approximately 15 air changes per hour providing 100% fresh air filtered by a high efficiency particulate air filter. The syndrome first occurred in the mice in April 1985. Retarded growth and abnormally enlarged abdomen were recognized in two out of six weanling mice from the first litter of a breeding pair at the twelfth generation of breeding in our colony. Although more than 500 mice from 10 different strains, including C3H-H-2°, C3H.SW and C3H.OL (simultaneously introduced from the Jackson Laboratory via the National Institute of Genetics) have been reared in the same room, other mice have not shown any signs of illness or abnormality. As we have never experienced a high prevalence of infectious illness, we suspected that the syndrome might be due to congenital disease rather than an infectious agent. Unfortunately, by the time the signs were recognized the male parent of the affected mice had been accidentally killed. The female parent was backcrossed to her male parent and the cross produced five litters, a total of 18 progeny, of which three mice were affected.
We have maintained a separate line by matings between normallittermates of the affected mice. Up to June 1986, 13 mice (seven males and six females) in three generations had developed the syndrome characterized by retarded growth and enlarged abdomen before weaning. The pedigree of the affected mice is presented in Fig. 1 . It should be noted that the syndrome has been limited to this lineage and has not been found in any other lineage separated before the generation in which the first affected mice were found.
Clinical and gross necropsy findings
The age of the mice when the syndrome was recognized ranged from 3 to 28 days ( Table 1) . The most prominent clinical features were retarded.growth and enlarged abdomen. In some cases affected mice had diarrhoea. The affected mice appeared to be unable to recover and all eventually died. The livers of affected mice were swollen (Fig. 2) , and their capsules and cut surfaces were uniformly bright yellow. The cortices of the kidneys were occasionally pale yellow, but no gross abnormality of other organs, such as the heart, lung and gastrointestinal tract, was seen. . 3) . These microvesicles were found to be lipid droplets in formalin-fixed cryostat sections stained with sudan ( Fig. 3) . Electron microscopy showed microvesicular steatosis, mild depletion of glycogen and slightly swollen mitochondria (Figs 4 and 5) . The kidneys from some mice had moderated numbers of lipid vacuoles in the epithelium of the proximal convoluted tubules (Fig. 6 ), but these lipid droplets were not found in other mice. The glomeruli, vessels and interstitial tissues were completely normal. A slight fatty change in the myocardium and pancreas was observed in some mice. No histological changes were observed in the lung, brain and gut.
Histological and ultrastructural findings

Biochemical observations
Only two serum samples from affected mice (cases 2 and 3) were available for biochemical analyses. The ammonia level and GOT activity in serum were elevated while the glucose level was reduced (Table 1) 25.1 % of that from age-matched normal mice of the same strain (Table 1) .
Discussion
The clinical, gross and light microscopy features of the infantile disease spontaneously occurring in C3H-H-2°mice resemble those in BALB/cByJ mice reported by Brownstein, Johnson and Smith (1984) as a spontaneous Reye's-like syndrome. Electron microscopy Koizumi, Nikaido, Hayakawa, Nonomura & Yoneda observation of livers from C3H-H-2°mice showed microvesicular steatosis and mild glycogen depletion. However, swelling and pleomorphism of the mitochondria in the hepatocytes were only slight and occasional, unlike the Reye's-like syndrome in BALB/cByJ mice in which mitochondrial injury was prominent (Brownstein, Johnson & Smith, 1984) . Regarding the aetiology of the Reye's-like syndrome in BALB/cByJ mice, Brownstein, Johnson and Smith (1984) reported that the syndrome appeared to have followed a mouse hepatitis virus (MHV) intestinal infection in most cases. Therefore they suggested that viral aetiology is significant although they failed to reproduce the syndrome experimentally by virus inoculation.
In the syndrome reported in this paper, however, there are two lines of evidence to suggest that viral or other infectious agents have no aetiological significance. First, the occurrence of disease is restricted to a specific lineage of the C3H-H-2°strain although many mice, including another subline of the same strain, were housed in the same room and reared in an identical manner. Second, a routine serological survey of our mouse colony, including the mice whose offspring or littermates suffered from the syndrome, revealed the absence of antibodies to any of the following viral and bacterial agents: Reovirus 3, Sendai virus, MHV, ectromelia, Mycoplasma pulmonis, Tyzzer's disease (Bacillus piliformis) and Salmonella typhimurium.
Alternatively, there seems to be a genetic factor involved in the syndrome. There are several mutant genes which give rise to enzyme defects of abnormalities which eventually result in severe illness due to metabolic disorders (Green, 1981) . In this context it is interesting that, although the available data are limited, biochemical examination of the mice suffering from the syndrome revealed a metabolic disorder in the urea cycle (Walser, 1985) manifested by a low level of liver OCT and an elevated level of serum ammonia. At present it is unclear whether these metabolic abnormalities are a primary cause of the syndrome or a secondary effect.
If the syndrome reported here is caused by such a mutation, both the parents that produced mice showing the syndrome must be heterozygous carriers of this new recessive mutant gene. So far, breeding pairs assumed to be carriers have produced a total of 76 offspring (Fig. 1) of which 13 showed the syndrome. Thus the ratio of abnormal to normal is 13·63. This ratio is not significantly different from the expected ratio of a single recessive gene segregation.
Although more elaborate studies of both the pathogenesis and genetic basis are clearly needed, the syndrome in mice described here promises to be a useful animal model for studying a human disease with microvesicular fatty infiltration in the viscera such as that found in Reye's syndrome in children (Reye, Morgan & Baral, 1963) .
